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(54) METHOD FOR PRODUCING OPTICALLY ACTIVE PYRAN ANALOGUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing an optically active pyran 
analogue which is industrially useful. 

SOLUTION: Aldehydes or ketones are reacted with dienes in the presence of a catalyst 
containing a binaphthol-phosphoric acid derivative, and an aluminosilicate. 
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T)V*)V&-&Sc» l ~4 a&Sftfc 7 x -iv&tt-ft 

teft%LLK.7)\s7'-)\stl)VX-iV&. ft*»l~l 9<F> 

mmm i < nftm uzt^-m^-^ y x 
ivx-ivm , mm. 1 - 9 l^s u < am 

mnriv^ivmx-W? 1 -4 gJ&Sfut y x 

^3iU-9^eUc«L<tettif07;k>- 
1 -4 ssiSfifc 7 x -/i^/u^i*, 

1 - 9 L«e l < \,*wm<?>7)v*-ivmx' 

^3tifc3-8<7)y7 n7;WW;^f- 
7 xX,;l«£#T &Miili$:l-9<97;Mr;M^ 
ftgjR 1 - 9 Ofl-tt Lfc3g L < l£W6?)T)V 
*)V&x&cifi 1 - 4 W8k% titz 7 x -;l/aS:^rt 2- 7;i/ 
*fl/*/M*-A<*, ptSISU-l 9 <7)!iif<7>£L< tea- 
l's Lft 7)V\)Vtt l/i})V^=-)Vm. 7 x ^/M"* 

tv^tvmxWf l ~4BJ&$iiJt 7x^3Mf S/jjr** 

[0 0 30] Ati, igSIK^ -f^J^f. -feuys 
^ . 1-20 *)1MB<0£ L < Mt#« Ufc T/P 

uaaki~2o<osa^u<{i4i'«LfcT;i' 

7--;l/S. JK^l-2 0OiI»^t<tt4HB(U:7 

1 < \,mm<7)T>v*>vmx'&f> i 1 — 4 sas 7 x - 

1-10 use t < immnT^T- 
-)vmxm> i-4W&ztifzy x.-jim. aaafti- 
1 0 nm. uz%l< <,±mk<r)7)v*->mx'&tf 1 - 
Awmtitzy x-ivm. mmm-i o^hsl^ 

L < fcMOT^ 3 df v» X'Wfi 1 -4 HMS^ifc 7 x 
->t/£> 7 7f-;ua. 08&I&3— 80i'?u7;Mf/l' 

a, 7x-/Ht**"r6K«»i~io<or^;Hf, 

jfttffc «*ft 1-10 *>4Hft Uzm L < UffiRor;Wf 
^STW 1 -4 fi&£ft.fc 7 x £ 7/Mr 

- hi) tv#=.A& , nam i~i9 oKfi[<7)« l < 

x-m^i-AmMWzy x-)Vinv^-)vm. m®. 
1 - 9 mm mmi< fcfii««07/i/*-/W£caa t 1 

~4S$£it£7x-/^;i^-A*. 1«BR1~9<?) 

I < ItWMtoTA'* =JV&Ttiitf 1 - 4 BBS 
Silfc 7 x -JUX/W-Jl'g. -fy^)V^)V^-)vm. 
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at*t*U8fS»l-9^)r/^;^/l'#-;US. 

1 - 9 toMb L1zm l < tiBMcOT/Wf- Mtt W 1 
-4 SJ^S *lfc7 x h7>V*K>1})lX-)V 

mm 1-19 <mmvy% i < i&m Ltz7>v*>v 

v&mm i - 9 <r>mm<r)% l < ««« u^t/^/^t- 
s**' i -4 mrnztuz 7 x -jv**i/i}i\s#-)\,mfrh 

X'hh. 

[0031] wmzmm®&7iVT*. mt ix 
a. mm%.-t&i><7)xu%^i)K ft*wcti. 

F. ■ya\f^y7)Uft n-^^-;l/. -fV7^ 
n-^y^-t-;K 77oIW>\ 7nhyr 

4-^ h^fv^yXT/Wrt b\ 
7^ftK« 3. S-s/^f-rt^yXT/kftH. 4- 
7i-;KyX7;krt h\ 4-?nD\yX7;i^ft 
F» 4--YuKyX7)Vrt H, -^7^-2-7^ 
ft H, 2-7;P77-;k eST^rtK. 3-7x 
^;W7'nM 0 -^-/l/ i 2 — Ox/M"* vT-fe hT/L-rt 
F^W^ix. $^>KT;Pxb LT. 

[ 0 0 3 2 ] 4fc. *»HHtjifflTiril4jr h L"C 

(4-^f;l'7i-;l')7-bh7x/y, (3-j<^ 
7i-^) 7-feh7iyy, (2-^^7x^)7 
-feh7x/>\ (4-Xf^7x-;H 7-feh7x7 
y, (3-Xf^7x^)7tl7x/y, (2-x 
f^7xX/H 7-feh7x7y. (4- i -7"ot;U7 

7-trh7x7y, ( 3 - i -7nW7x- 
/l-)7th7x/y, (2-i-7tJW7xX/H7 
•feh7x7y« l-7x— )V7urtv-\-l[y^ l- 

(4-^f/l'7xxyK TOA'y-l-jJ-y, l-(3 
-^f-;P7x-/P) 7DA7- l -jj-y, l - (2-^ 
f-;W7x^.;P) 7ny\*y- l -jfy. i-7x-;i/-n 
-7^y- 1 -7)-y, l- (4-^f-;P7x-;i/) -n 
-y^y- 1 -jj-y, l- (3-^f-;U7x^;i-) -n 
-7^y- 1 -jT>\ l-(2-W7xx;K-n 
-X^y-l-^-y, l -y 3.—)V-i-M-)V-run 
y-l-jfy, 1- (4-7xX;H 
-rcy-i-tfy, l- (3-7x-;w) -2-*^)Vy- 
o^N-y- l -^y, i-(2-7x^)-2-^f;l^ 
7ovN'y- i -jfy, i-7x-;l/-n-^y;y-i 
-Jj-y, 1 -7x-il-n-Mty- 1 -:*y, 1- 
7xX/P- n -\7?y-l-^>' 1 l-7x-;P-n 
1 -^-y. 1 -7x-/U-n-77y- 1 


-ty. 1 -7x-;P-n-r*>- 1 1-7 
i^-n-i)yf*y- 1 l-7x.—/V- n 

1 -7i-/P- n-f h^f^V- 1 -Jf 

y. l-7x^;u-n-'<y^T^y-l-^y. l- 
[0033] *^<0^-c#4»itS5K^vStttr5 y« 

(7) 

[0034] 
Hfcl4] 

O 



[00 3 5] (S«f>, *tt*?HJ8fiK ; P£*U Rio* 
R 12 . R I3 . R l4 . Atit*fafcHt£»Tj>S. ) TV 
SWft^WWffeti. AlttWfctt, 2-7x-;P- 
2, 3-yVvf Kn-4H-h°5y-4-^y, 2-< 
y^jj-Jf^f-^-2, 3-i^W Kn-4H-t5 
y-4-^y, 2-^->'^;U7'f-;i/^^;i/v , J;^ 
**s*+fr-2, 3-3#vf Kn-4H-t9V-4- 
*y, 1-7i-^-2-7i-;P-1, 2, 3, 4- 

, 2 . B, 3 . Ri 4 b*08ttf)&ftte . fi4«<7) 

[0036] *RJ6^RJ6t=afc->-Cl4. »*. ±ISM 

T , 0. 6-1. 5^JtT'ffifflLti>^U. 
[0037] **WORJ6tlRUT . KJBRflfcEffi* 

Sr»t-ct^v\ mm^i. x'xWSy. b'J 
xf-;i/rs>\ n-7*otr;i^rsy, n -roto- 
rs y, hy-n-7*Qt;iyr$y. tert-7f* 
TSy. y-tert-7WSy i/^O^v^ 

Ux'y. l-^f-zue^y^y. 2, 

1, 2, 6-h'J^f-;l-h°^.iJi;y. 2, 2, 
6, 6-Th7^f-^t^y^'y, h^^y'v, N. 
N* --/'^f^t^yy, tyx'y. Tx'jy, N, 
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y>, 2, 4-;H-x*y, 2. 6-iv+yy. 3, 5- 

)H-i,y. 2, 6-y-tert-7f^'J-;y. 

2, 6 -fx (7i-;nf/n tyyy. 2,4,6 
-n'ji/'y. ^corsyffl, by7xx;p 

7*X74 y***M b\ b'J (2-^f;P7x^) 
7^x7 -f y^^fiM H, by (3-^Wi-;H 
7*X7-r ytt*M H. b'J (4-^fyP7i-;H 
7*X7-f y*^MM b\ ^^-;Pi/7xx^7*X7-f 

V*<¥lM b\ ^h^-^f-ZU (y'7xX;W) 7*X7 

b\ by~n-:*:7f^7*X7 4y#*-»M b\ by 
(•/?n^y;W 7*X7-f y**-»M m?=fX 

7 4 y**iM b*a» f-^ y y^ b y r s b\ 
b y tr^y y/7*x7-( y^tf-f hhw y y§? b u 

75b\ 1, 3-^^-2-^ 5^/yi/Vy. 
2, 6-/H-yy-N-3-d M M iffiS 

[0038] *muzmm*im%mib i/c«. race 

?oo*u, ^no^^y, 1, 2-x7on 
x?y N 1, i, l-bU^onx^y, 1, 1, 2- 

^sKfflw. <y*'y, Y)v*yw<mmm.^m® 
m. ywwmmimitm&mimmfbti 

[0039] *«B^c*jv^RiKaKt i/ai, risk 

»«- 7 8°C~ 1 0 O'CcOigfflTHSfi^T'fe 

[0040] *%0itcfcv^*a?sst LTti. mzm 
~5 omm%co^m-cKm^mm-tt . 

[004 1 ] 3^BBfctJV^RJC«BIt LTt±, RJStc 
RRJ&t4 1 <0Tt4*V jl^li 9 6 «HJ3lrtK:RJE3&< 
[0042] **BHttjv^EJB»7a^a*rai*^t: 

v**aaniLT. vmuttyx-rnxLtdk. 
#yfrftMmm?u-?hy77<xitttM*>7&mz& 
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[0043] 
[0044] 

immm) \xrmmmiz£ v*%mmmzmmh 
*%m^tih<nmw\<r)Mzm%%ti%> tcotii 
&\ 

[0045] (1&m.<?>M%.) HORI BA^SEPA 
-300£ffiffl. 

[0046] (Si£»£) "V^a <«0 MMP-500 

[0047] OH-NMR, 13 C -NMRO)PJ$£) V 
ar i anlGemi n i-2 0 0£f£ffl (20 0MH 
z) . 

[0048] (MASScoajjg) B±jRM-80B£i£ 

[0 04 9] (IRffi) Perkin Elmerl 
2000FT- IR£ffiffi„ 

[0050] {%&m.<Dmfe) ?A*.)V{m <?>*v 

)Vt v A O D - H £g* Lfc Jftaffl*? n?h/77^ 
-T1tV\ $gSi$g$t: Hexane / i-PrOH 
= 2/1-100/1 (vol/vol),Si 

0. 5~lml/mi n-eaHJgLrt:. 

[00 5 1 ] HffiMl 2-7x^-2, 3-yA-f 
H P - 4 H - tr? V- 4 - Jj" yc7)S^ 

« Uj&yS^AMJ* ( R ) — ( — ) — 5 , 6, 7, 
8. 5' , 6' , 7' , 8' -*7:?t Ko-1, 1" 
-t"f-7f-/U-2, 2' -VA)VVVWa&Aimm 
6. 6mg(5. 9//mo 1 K ^W-^f 
4 A ( 2 0mg) s j/7oD^^yO. 6m 1 Sr^JP 
L. S^-CvyXT^ftF (20jU 1 , 0. 2mmo 
1), l-^b^i/-3-h'J^^i/U;^^^- 

1, 3-7'^xxy (ft£: 9 0%, 6 0. Oju 1 , 


0. 3mmo 1 ) SrjSUwU 6B$l§!KJ££fi : -5 

t-2«Jjp, «v>WJ ;/>£v>f ?ay>J y*;? 3jjg 

-h (^df^y/PKxf-;U=2/l ) "Cf«W*£fc 
tcJrOBW^O (R) -2-7i^-2, 3-yVvf 
N*n-4H-tf5y-4-^y2 9. 8mg£#Jt. # 
9fe0tSK. JR*8 7%, 3£f*E£9 5% (R) T*o 
fc. 

[0052]Jt«PJl 2-7x^-2, 3-yVvf 

Hn-4H-tf7y-4-jj-y<?)SlJs 

$ t^y^ihW (R) - <-) -5. 6. 7. 
8, 5' , 6' , 7' , 8' -:*?*tFn-l. 1' 

-h"7-7f-;w-2, 2' - y-f y ymico a mm ) 

6. 6mg(5. 9jumol), •/7nn>j'y0. 6 
m 1 fcjRflnU ttWC^yXT/l^t H ( 2 Oju 1 , 
0. 2mraol), 1 h^j/-3- hU^^v'J 
3-7?y"xy : 9 0%, 6 0. 
Oju 1 , 0. 3mmo 1 ) £&JdU SST 1 6 

y^7*y-b (^■9-y/iffifix^=2/l ) 
-t4£fcC£9BWI*ltf> (R) -2-7x-;W-2, 3 
-i>Vvf Ho-4H-h , '7y-4-jJ-y24 . 7mg£ 
^tfr^fell. JR*7 2%, %&fflia7% (R) 
. 

[00 5 3] mi&M2^mJ&M4 

mmm 1 1 n traawttfliK * 1 «t»fc* u^iff 
u.mft->tz. &mmimz7jkitc. 1 #t§E 

[0054] 



ft*** 1 ' 

(mol%) 

& 

<mg) 

(96) 

(e e X) 

(R/S) 

2 

i 

2 

1 5 

8 2 

9 3 

(R) 

3 

i 

I 

7 

8 5 

9 2 

(H) 

4 

i 

0. 5 

3. 5 

8 2 

9 0 

(R) 


1) SKI : XA>S>£Ah'JX <R) - (-) - 5, 6, 7, 8, 5'. 
6 ' . 7 ' , 8 ' -Hr9 9 t Ku - 1 , 1'- M-)-7^-)V - 2 , 2 ' - 


[00 5 5] Jttt«2~JtlR«4 
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->tz. 

[0056] 




(oiolSK) 


IK* 

( e e %) 

(R/S) 

2 

l 

5 


8 1 

8 8 

(K) 

JtttW 
3 

i 

2 


7 5 

8 2 

(R) 

4 

i 

1 


6 9 

5 8 

(R) 


1 ) M& 1 :XA>y>7AHJX (R) - (-) - 5. 6. 7 . 8. 5 
6" , 7 ' , 8 ' -*?^t K!l - 1, 1 ' -ft7f»-2, 2 ' 


[00 57] HiftfflS 2-7x-;l--2, 3-yM 
F n - 4 H - tr 5 y - 4 - * > o$S3£ 

7 l-StftT 1 £ Ail*: 5 m 1 <9*JK7 5xn|c, J* 
ffi (^yy'Wh'jX (R) - (-) -1, 1' -h' 
■7-7^-2, 2' -^/I'lJVK®^**]*) 2 
1. 7mg (19. 8/imol) > jl^-v'-T' 
^4A (40mg) s V J 7UU*?V2. 0ml, 2, 
e-^f-^ycOx^no^^^ffS ( 0. 515M)2 
0u 1 (19. 8 //mo 1 ) £8anU ^Wt^yXT 
/Urt H (2 0// 1 , 0. 2mmo 1 ) , 1 -.X b*^ 
-3- Ml^f-^v'J/^^v- 1 , 
(*EK: 90%, 60. 0/t 1 , 0. 3mmo 1 ) £$ 

7/M-og|#£-?'f ?o$/D y^'T'2ffi^jD. 
'j y'y^v-f ;ny>j y^t'3»^aaL^, 
fig, ^»ffl?Sly'J^y^7°U-b (A.Of-9-y/pgi 
x^/I,= 2/ 1 ) Tf»Hti - i: fc <t 0 mm?) ( R ) 
-2-7x-/l/-2, 3-v/vf h'D-4H-t'7V- 
4-^y32. 2mgSrf*fc. #*r<0*S*. JR*94 
%, *^fc£S8 1% (R) Tifcofc. 


[00 583 JtKW5 2-7x^-2, 
Fa-4H-t7y-4-^yc0^ji 

MWFf fcAflfc 5 m 1 C7)71«7 5X3^« 

(^yy'Whw (R) - (-) - l, r -tr-t 
7^-2 , 2 ' ->M/HJ yK*S^47j<fafe) 2 1 . 
7mg ( 1 9. 8jumo 1 ) , 
A (4 Omg) , y?on^?y2. 0m 1 &8$flDU 
MUt^yXT^ft Y < 2 0// 1 , 0. 2mmo 
1). 1-^h^v— 3-hU^/l^ll/M-^v-- 
1 . 3-7^y'xy (S&g: 90%, 60. 0/z 1 , 
0. 3mm o 1 ) fcS&JnU SfflTl 6B*HIRJ&fr?To 
fc. RiWrrft, b l J7/^oPffi^-7-f ^ny'jyi/' 

-h (Mt7/tlxf/H2/l ) T'ffiS-fS^t 
KiOBW^O (R) -2-7x-/l^-2, 3-S^vf 
HD-4H-e7>-4-*730. 5mg£ftfc. # 
Woe*. HX*8 9%. 365*6*5 6% (R) T*o 


